Tissue distribution, pharmacokinetics and stability studies of zidovudine delivered by niosomes and proniosomes.
Niosomes containing zidovudine (ZDV), an anti-HIV drug for intravenous administration were formulated by a thin-film hydration technique. Proniosomes were prepared in the form of a slurry using beta-cyclodextrin as carrier. The effect of the surfactants Tween and Span and the negative charge-inducing agent dicetylphosphate (DCP) on tissue distribution of niosomes and proniosomes was studied. The distribution of ZDV in lungs, kidney, heart, liver and spleen of mice after intravenous bolus injection was higher in Tween 80 niosomes without DCP than either niosomes with DCP or Tween 80 proniosomes. The amount of ZDV in plasma was low in Tween 80 niosomes without DCP. The results of a pharmacokinetic study in rabbits confirmed that Tween 80 formulations with DCP were cleared from the circulation within five hours. An increased half-life of 202 minutes and mean residence time of 212.1 minutes was observed in Tween 80 formulation. A stability study showed that after 90 days of storage, the drug leakage from Tween 80 formulations stored at room temperature was significant (p < 0.001) compared to niosomes stored at 4 degrees C. Encapsulation ZDV in proniosomes reduced drug leakage from vesicles stored at room temperature. These results demonstrate that niosomes are a promising vehicle for targeted delivery of ZDV to macrophages in spleen and liver.